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C o n t a c t Persons
S i t e I n v e s t i g a t i o n : Pete S t e v e n s o n ( 3 0 3 ) 3 1 2 - 6 7 9 9

On-Scene C o o r d i n a t o r
U . S . Env ironmenta l P r o t e c t i o n A g e n c y , Reg ion V i n
999 1 8 t h S t r e e t , S u i t e 500, M a i l Code: 8EPR-ER
Denver, C o l o r a d o 80202-2405

D o c u m e n t a t i o n Record: David W i l l i a m s ( 3 0 3 ) 3 1 2 - 6 7 5 7
N P L C o o r d i n a t o r
U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , Region V I I I
999 1 8 t h S t r e e t , S u i t e 500, M a i l Code: 8EPR-ER
Denver, C o l o r a d o 80202-2405

P a t h w a y s . C o m p o n e n t s , o r T h r e a t s N o t Scor ed

Ground water M i g r a t i o n Pathway
I n d i v i d u a l s i n h a b i t i n g an area w i t h i n f o u r m i l e s of the V a s q u e z and 1-70 s t u d y area receive most of t h e i r
d r i n k i n g water f r o m m u n i c i p a l sources a n d n o t f r o m l o c a l i z e d g r o u n d w a t e r a q u i f e r s . T h e e f f e c t s o f t h e
s u r f i c i a l soil contaminat ion on area groundwat er was not e v a l u a t e d . Based on the l a c k of d a t a and a l i m i t e d
number of t a r g e t s , the G r o u n d w a t e r p a t h w a y w i l l not be scored as part of t h i s HRS package .

S u r f a c e W a t e r M i g r a t i o n Pathway
The ex t en t of s u r f i c i a l soil c o n t a m i n a t i o n e n c o m p a s s e s an area of a p p r o x i m a t e l y 456 acres. The most
prominent surface water f ea ture sub j e c t to s i t e c o n t a m i n a t i o n in t h i s area i s the S o u t h P l a t t e River; however,
the River is located a p p r o x i m a t e l y 2,000 f e e t west of the area of d o cumen t ed soil c o n t a m i n a t i o n and there
were no i d e n t i f i e d drinking water intakes a l o n g the 1 5 - m i l e t a r g e t d i s t a n c e l i m i t . To d a t e , the l i k e l i h o o d o f
s i t e c on taminant s m i g r a t i n g f r om the Vasquez and 1-70 area to f i s h e r i e s and w e t l a n d s a s s o c i a t e d w i t h the
S o u t h P l a t t e River has not been evaluated. The S u r f a c e W a t e r p a t h w a y w i l l not be scored as part of t h i s HRS
package.

A i r M i g r a t i o n Pathway
There are i n s u f f i c i e n t da ta to s a t i s f y HRS requirements for e s t a b l i s h i n g an observed release of arsenic to the
air in the Vasquez and 1-70 s tudy area. W i t h o u t an observed re l ea s e , o n l y p o t e n t i a l to release may be
eva lua t ed f or t h i s pa thway, and th i s m i n i m a l l y i m p a c t s th e overa l l s i t e score. As such, the Air M i g r a t i o n
p a t h w a y w i l l not be scored as part of th i s HRS package.
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H R S D O C U M E N T A T I O N RECORD

N a m e of Site: Vasquez Boulevard and 1-70
E P A Region: V f f l Date Prepar ed: 1 / 7 / 9 9
S t r e e t A d d r e s s o f S i t e : N A
C o u n t y and S t a t e : A d a m s and Denver C o u n t i e s , C o l o r a d o
Genera l L o c a t i o n in the S t a t e : The V a s q u e z Boulevard and 1-70 s i t e encompas s e s an area s i t u a t e d in the
N o r t h e r n and C e n t r a l p o r t i o n o f the C i t y and C o u n t y o f Denver, and e x t e n d i n g north i n t o A d a m s C o u n t y ,
C o l o r a d o . Denver, C o l o r a d o , i s l o c a t e d in the c en tra l p o r t i o n o f C o l o r a d o a l o n g the F r o n t Range o f the
Rocky M o u n t a i n s .
T o p o g r a p h i c M a p : U S G S 7 . 5 ' T o p o g r a p h i c M a p , Commerce C i t y , C O Q u a d r a n g l e .
L a t i t u d e : 39 ° 47 '30" N L o n g i t u d e : 104° 57 ' 30" W
The Vasquez Boulevard and 1-70 s i t e c o n s i s t s of s ur fa c e s o i l s pre sent in the parks , s c h o o l s , and re s idence s
in the E l y r i a and S w a n s e a n e i g h b o r h o o d s in N o r t h Denver, C o l o r a d o . S t r e e t b oundar i e s for the area are
C o l o r a d o Boulevard on the eas t , the S o u t h P l a t t e River on the west, East 38 t h Avenue on the s ou th , and East
56 t h A v e n u e on the north, a l t h o u g h o n g o i n g s t u d i e s may f u r t h e r increase the s i t e b oundar i e s ( R e f s . 3 , F i g u r e
1 ; 4 ; 14).
T h r e e m a j o r s m e l t e r s have opera t ed in the N o r t h Denver area over the years: A s a r c o , the A r g o , and the
Omaha & Grant . Of these , the Omaha & Grant s m e l t e r was the neares t , l o c a t e d i m m e d i a t e l y to the west of
the s t u d y area ( R e f . 5 , pp. 2-3, F i g u r e 1). C o n s t r u c t i o n on the Grant s m e l t e r was begun July 1882 and^by
N o v e m b e r of t h a t year was in full p r o d u c t i o n on 50 acres east of the S o u t h P l a t t e River and south of the
present Denver C o l i s e u m ( R e f . 5, pp. 2-3, F i g u r e 1; 17, pp. 142-148, 154-155; 18, p .38). At the t ime of i t s
b u i l d i n g , the Omaha & Grant S m e l t e r was cons idered "...the l a r g e s t and one of the most c o m p l e t e
e s t a b l i s h m e n t s for the treatment of ores in the world." ( R e f . 18, p. 38). Omaha & Grant used a 352 f o o t h igh
stack w i th nine water j a c k e t b l a s t f u r n a c e s be low to h a n d l e a d a i l y c a p a c i t y of up to 300 tons of ore ( R e f . 18,
p.38). From its o p e n i n g in 1882 u n t i l the s m e l t e r c lo sed in 1902, c o p p e r , g o l d , l e a d , s i l v e r and zinc ores were
s m e l t e d or r e f i n e d o n s i t e , a l t h o u g h the b u l k o f Omaha & Grant ' s o p e r a t i o n s a p p e a r to have been in lead
s m e l t i n g ( R e f s . 17, pp. 142-148, 154-155; 19, pp. 2, 3). In all s m e l t i n g proces se s , i t i s not p o s s i b l e to
c o m p l e t e l y s epara t e the de s ir ed metal f r o m the dro s s , and a p o r t i o n i s l o s t in the s l a g , in the f l u e d u s t , and
some is l o s t in the exhaust gases ( R e f . 20, p. 92). S o m e of the ma jor i m p u r i t i e s in lead s m e l t i n g are g o l d ,
s i lv er , c opp er , arsenic and zinc ( R e f . 20, p. 314). S m e l t e r emis s ions f r o m the Omaha & Grant s tack l i k e l y
t r a n s p o r t e d c o n t a m i n a n t s i n t o th e a t m o s p h e r e u n t i l th ey cooled and f e l l ou t onto th e surround ing
ne ighborhood s ( R e f . 5, pp. 3-4).

Scor e s
Air Pathway 0.00
G r o u n d w a t e r P a t h w a y 0.00
S o i l Exposure Pathway 100.00
S u r f a c e W a t e r Pathway 0.00
H R S S I T E SCORE 50.00
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W O R K S H E E T F O R C O M P U T I N G H R S S I T E SCORE

1 . G r o u n d w a t e r M i g r a t i o n P a t h w a y Scor e ( S g w )
( f r o m T a b l e 3-1, l i n e 1 3 )

2 a . S u r f a c e W a t e r O v e r l a n d / F l o o d M i g r a t i o n C o m p o n e n t
( f r o m T a b l e 4-1, l i n e 3 0 )

2b . G r o u n d w a t e r t o S u r f a c e W a t e r M i g r a t i o n C o m p o n e n t
( f r o m T a b l e 4-25, l i n e 2 8 )

2 c . S u r f a c e W a t e r M i g r a t i o n P a t h w a y Scor e ( S s w )
Enter the l a r g e r of l i n e s 2a and 2b as the p a t h w a y score.

3 . S o i l Exposure P a t h w a y Score (S s )( f r o m T a b l e 5 - 1 . l i n e 2 2 )
4 . Air M i g r a t i o n P a t h w a y Scor e (S a )

( f r o m T a b l e 6-1, l i n e 1 2 )

S
N S

N S

N S

N S

100

N S

10.000

5. T o t a l of S 10.000

6. HRS S i t e Score D i v i d e the value on l i n e 5
by 4 and take the square root 50.00
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T A B L E 5-1
S O I L E X P O S U R E P A T H W A Y S C O R E S H E E T

F a c t o r Cat egor i e s and F a c t o r s M a x i m u m V a l u e V a l u e A s s i g n e d
R E S I D E N T P O P U L A T I O N T H R E A T

I .

2.
3.
4.

5.
6.

7.
8.
9.
10.

11.

L i k e l i h o o d o f Expo sur e
L i k e l i h o o d o f E x p o s u r e

W a s t e C h a r a c t e r i s t i c s
T o x i c i t y
H a z a r d o u s W a s t e Q u a n t i t y
W a s t e C h a r a c t e r i s t i c s

T a r g e t s
Res id en t I n d i v i d u a l
Resident P o p u l a t i o n
6a. Level I C o n c e n t r a t i o n s
6b. Level n C o n c e n t r a t i o n s
6c. R e s i d e n t P o p u l a t i o n
( l i n e s 6a + 6b)
Workers
Resources
T e r r e s t r i a l S e n s i t i v e Environment s
T a r g e t s
( l i n e s 5 + 6c + 7 + 8 + 9)

R e s i d e n t P o p u l a t i o n T h r e a t S c o r e
Resident P o p u l a t i o n T h r e a t
( l i n e s 1 x 4 x 1 0 )

550

a
a

100

50

b
b
b

15
5
c
b

b

550

10,000
100

32

50

2062
1658
3720
0
0
0

3770

66,352,000

a M a x i m u m value a p p l i e s to waste charac t er i s t i c s category.
b M a x i m u m value not a p p l i c a b l e .
c No s p e c i f i c maximum value a p p l i e s to f a c t o r . However , p a t h w a y score based s o l e l y on terres trial s en s i t i v e env ironment s i s l i m i t e d to

maximum to 60.
d Do not round to nearest integer.
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T A B L E 5-1
S O I L E X P O S U R E P A T H W A Y S C O R E S H E E T

( c o n t i n u e d )
F a c t o r Categor i e s and F a c t o r s M a x i m u m V a l u e V a l u e Ass igned

N E A R B Y P O P U L A T I O N T H R E A T

12.
13.
14.

15.
16.
17.

18.
19.
20.

21.

L i k e l i h o o d o f E x p o s u r e
A t t r a c t i v e n e s s / A c c e s s i b i l i t y
Area of C o n t a m i n a t i o n
L i k e l i h o o d o f Expo sure

W a s t e C h a r a c t e r i s t i c s
T o x i c i t y
H a z a r d o u s W a s t e Q u a n t i t y
W a s t e C h a r a c t e r i s t i c s

T a r g e t s

N e a r b y I n d i v i d u a l
P o p u l a t i o n W i t h i n 1 M i l e
T a r g e t s ( l i n e s 18 + 19)

N e a r b y P o p u l a t i o n T h r e a t Score
N e a r b y P o p u l a t i o n Threat
( l i n e s 14 x 1 7 x 2 0 )

100
100
500

a
a

100

1
b
b

b

0
0

N S

0
0

N S

0
0

N S

N S
S O I L E X P O S U R E P A T H W A Y S C O R E

22.
S o i l Expo sur e Pathway S c o r e ' 1

( S s ) , ( l i n e s [ 1 1 + 2 1 ] 4-82,500
s u b j e c t to a maximum of 100) 100 100

a M a x i m u m value a p p l i e s to waste charac t e r i s t i c s category.
b M a x i m u m value not a p p l i c a b l e .
c No s p e c i f i c maximum v a l u e a p p l i e s to f a c t o r . However , p a t h w a y score based s o l e l y on t erre s t r ia l s en s i t iv e environment s i s l i m i t e d to

maximum to 60.
d Do not round to nearest integer.
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S D - C h a r a c t e r i z a t i o n and C o n t a i n m e n t
S O U R C E D E S C R I P T I O N

2.2 Source C h a r a c t e r i z a t i o n

N u m b e r of the source: 1
N a m e and d e s c r i p t i o n o f the source: C o n t a m i n a t e d s u r f a c e s o i l s .
Three m a j o r sme l t e r s have operated in the N o r t h Denver area over the years: Asarco or G l o b e , the Argo , and
the Omaha & Grant . Of these, the Omaha & Grant s m e l t e r was the nearest, l o ca t ed i m m e d i a t e l y to the west
of the s t u d y area ( R e f . 5, pp. 2-3, F i g u r e 1). C o n s t r u c t i o n on the Grant sme l t e r was begun July 1882 and
by November of that year was in full p r o d u c t i o n on 50 acres east of the S o u t h P l a t t e River and sou th of the
present Denver C o l i s e u m ( R e f . 5, pp. 2-3, F i g u r e 1; 17, pp. 142-148, 1 5 4 - 1 5 5 ; 18, p.38). At the t ime of i t s
b u i l d i n g , the Omaha & Grant S m e l t e r was c on s id er ed "...the l a r g e s t and one of the most c o m p l e t e
e s t a b l i s h m e n t s for the treatment of ores in the world." ( R e f . 18, p.38). Omaha & Grant used a 352 f o o t h i g h
s tack, the t a l l e s t in the U n i t e d S t a t e s a t the t ime , w i t h nine water j a c k e t b la s t f urnac e s below to h a n d l e a d a i l y
capac i ty of up to 300 tons of ore ( R e f s . 18, p.38; 19, p. 1). From its opening in 1882 u n t i l the smel ter closed
in 1902, ores were s m e l t e d or r e f i n e d onsite to e x t rac t c o p p e r , g o l d , l e a d , s i l v e r and zinc, a l t h o u g h the b u l k
of Omaha & Grant's p r o d u c t i o n appear s to have been in lead s m e l t i n g ( R e f s . 17, pp. 142-148, 154-155; 19,
pp. 2, 3). In all s m e l t i n g proces se s , it i s not p o s s i b l e to c o m p l e t e l y s eparate the de s ired metal f r o m the dros s ,
and a p o r t i o n is lo s t in the s l a g , in the f l u e d u s t , and some in the exhaust gases ( R e f . 20, p. 92). S o m e of the
major i m p u r i t i e s in lead b u l l i o n are g o l d , s i l v e r , c o p p e r , arsenic and zinc ( R e f . 20, p. 314). A wind rose of
the s t u d y area shows w i n d s come most o f t e n out of the we s t - s ou thwe s t over Omaha & G r a n t , and i n t o the
S w a n s e a and E l y r i a n e i g h b o r h o o d s ( R e f . 22, F i g u r e 6).
Two a d d i t i o n a l s m e l t i n g and r e f i n i n g operations were located in th i s area of N o r t h Denver; the Argo S m e l t e r ,
and the G l o b e S m e l t e r , l ocated to the west and north west r e s p e c t i v e l y , where o p e r a t i o n s s i m i l a r to those of
the Omaha & Grant took p l a c e ( R e f s . 5 , f i g u r e 1; 17, pp. 136-142, 148-154). In a d d i t i o n , t h i s area has
become qui t e i n d u s t r i a l and i s l o c a t e d at the i n t e r s e c t i o n of two m a j o r h i g h w a y s ( R e f . 14). S t a t i s t i c a l l y
determined background s a m p l e s are cons idered to be r e f l e c t i v e of the immed ia t e s t u d y area yet o u t s i d e the
i n f l u e n c e of the s m e l t e r s due to the number of s a m p l e s c o l l e c t e d in the s t u d y area as we l l as in the metro
Denver area (Ref . 9 pp. 6-2 through 6-6). T h e s e f a c t o r s could have c o n t r i b u t e d to c o n t a m i n a t i o n pre s ent in
the S w a n s e a and E l y r i a n e i g h b o r h o o d s .
T h e C o l o r a d o Department o f P u b l i c H e a l t h a n d Environment ( C D P H E ) c o l l e c t e d t w e n t y - f i v e so i l s a m p l e s
f r o m r e s i d e n t i a l yards in N o r t h Denver on July 16 , 1997. S a m p l e s were c o l l e c t e d f rom r e s i d e n t i a l yards
l o c a t e d i m m e d i a t e l y north of the e l eva t ed por t i on of I n t e r s t a t e 70 in the S w a n s e a and E l y r i a n e i g h b o r h o o d s
of Denver, C o l o r a d o . More s p e c i f i c a l l y , the s a m p l e s were c o l l e c t e d f r o m the 4600 and 4700 b locks of
W i l l i a m s S t r e e t , Race S t r e e t , and V i n e S t r e e t ; the 4600 block of F r a n k l i n S t r e e t and B a l d w i n Cour t; the 4700

' b l o ck of F i l l m o r e S t r e e t and G a y l o r d S t r e e t ; and the 4800 b l o ck of St. Paul S t r e e t ( R e f . 5, T a b l e 4).
T h e s e 25 soi l s a m p l e s i n d i c a t e d l e v e l s o f arsenic r a n g i n g f r o m 754 par t s per m i l l i o n ( p p m ) to 3.8 p p m ,
cadmium ranging f r o m 8 ppm to 2 p p m , and lead r a n g i n g f r o m 523 ppm to 58 ppm ( R e f . 5, T a b l e 1). The
di s covery of these c o n c e n t r a t i o n s p r o m p t e d the need to f u r t h e r i n v e s t i g a t e the ex tent of arsenic, cadmium,
and lead present in s o i l s in t h i s region of N o r t h Denver.
T h e a d d i t i o n a l i n v e s t i g a t i o n c o n d u c t e d b y Region V I T J U . S . Environmenta l P r o t e c t i o n A g e n c y ( E P A ) a n d
t h e i r contractors i n c l u d e d the c o l l e c t i o n o f a t o t a l o f 3,550 sur fac e soi l s a m p l e s ( c o l l e c t e d f r o m l e s s than 2
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f e e t be low ground sur fa c e ( b g s ) ) f r o m parks , s c h o o l s , and re s idence s in the E l y r i a and S w a n s e a
ne ighborhood s ( R e f . 3, T a b l e 4; Ref. 13). Boundaries for t h i s s a m p l i n g e f f o r t were C o l o r a d o Boulevard on
the east, the S o u t h P l a t t e River on the west, East 38 th Avenue on the s ou th , and East 56 t h Avenue on the north
( R e f . 3 , F i g u r e 1). S o i l s a m p l e s c o l l e c t e d were a n a l y z e d for arsenic, cadmium, and lead by a TN S p e c t r a c e
9000® X-Ray Fluor e s c en c e S p e c t r o m e t e r (XRF) w i t h a p p r o x i m a t e l y 10 percent of the s a m p l e s submit t ed
to a labora tory for c o n f i r m a t i o n a n a l y s i s ( R e f . 3, p. 10).
L a b o r a t o r y c o n f i r m a t i o n s a m p l e s were sent t o three d i f f e r e n t l a b o r a t o r i e s f o r a n a l y s i s u s i n g I n d u c t i v e l y
C o u p l e d Pla sma emis s ion s p e c t r o s c o p y ( I C P ) S W - 8 4 6 M e t h o d 6010. C o n f i r m a t i o n s a m p l e s were chosen
based on two criteria. The m a j o r i t y of s a m p l e s ana lyzed w i t h the XRF f o u n d to be above e i t h e r the arsenic
a n a l y t i c a l target l evel of 70 m i l l i g r a m s per k i logram ( m g / k g ) , or the lead a n a l y t i c a l target l evel of 500 m g / k g
were sent for labora t ory c o n f i r m a t i o n . If two s a m p l e s were c o l l e c t e d f r o m a p r o p e r t y and both had XRF
re su l t s above an arsenic or lead a n a l y t i c a l target l e v e l , in some ins tance s , on ly one of the s a m p l e s was sent
to the labora tory for c o n f i r m a t i o n a n a l y s i s ( R e f . 3, pp. 4-5). A l t h o u g h cadmium was a l s o d e t e c t ed at e l eva t ed
l e v e l s in the s t u d y area, for purpo s e s o f s i m p l i c i t y o n l y arsenic and lead w i l l b e e v a l u a t e d in t h i s HRS
package
The r e s u l t s of the labora tory c o n f i r m a t i o n s a m p l e s were u t i l i z e d to d e l i n e a t e an area of a p p r o x i m a t e l y 456
acres of s u r f i c i a l soil arsenic and lead c o n t a m i n a t i o n ( R e f . 4).
L o c a t i o n of the source, w i t h r e f e r enc e to a map of the s i t e : The area of c on tamina t ed s o i l s l i e s in an area
bounded on the west by the S o u t h P l a t t e River, the N o r t h by East 5 6 t h Avenue , the East by C o l o r a d o
B o u l e v a r d , and the S o u t h by East 38th Avenue ( R e f e r e n c e 3, F i g u r e 1; Ref . 4; Ref . 14).

C o n t a i n m e n t
Gas release to air
Air P a t h w a y not scored.
P a n i c u l a t e release to air
Air P a t h w a y not scored.
Releas e to ground water
G r o u n d w a t e r P a t h w a y not scored.
Release v ia overland migra t i on a n d / o r f l o o d
S u r f a c e W a t e r Pathway not scored.
The documented presence of e l eva t ed arsenic and l ead c o n c e n t r a t i o n s in the s u r f i c i a l s o i l s in and around
V a s q u e z Boulevard and 1-70 s t u d y area d e l i n e a t e s an area of observed soi l c o n t a m i n a t i o n as d e f i n e d by
se c t ion 5.0.1 of Reference 1. The containment f a c t o r value s are not a p p l i c a b l e to the soil exposure p a t h w a y .
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S D - H a z a r d o u s S u b s t a n c e s
S o u r c e N o . l

2.4.1 H a z a r d o u s S u b s t a n c e s

H a z a r d o u s S u b s t a n c e

A r s e n i c

Lead

Evidence
S t a t i o n L o c a t i o n N o .

D 4 6 9 0 C Y F 1 0

D 4 4 1 9 J O B 1 6

Laboratory S a m p l e ID
N o .
9805025-94

9806050-11

Reference s

Ref. 3, T a b l e 5
R e f . 6, p. 207
R e f . 3, T a b l e 5
Ref . 6, p. 453

T h e so i l s a m p l e s l i s t e d above were c o l l e c t e d d u r i n g t h e J u l y 1998 V a s q u e z a n d 1-70 s a m p l i n g e f f o r t
c o n d u c t e d by UOS and REAC. S a m p l e s c o l l e c t e d d u r i n g t h i s e f f o r t were a n a l y z e d by three s epara t e
l a b o r a t o r i e s : R o y F . W e s t o n l a b o r a t o r i e s i n E d i s o n , N e w J e r s e y ; A n a l y t i c a L a b o r a t o r i e s , B r o o m f i e l d ,
C o l o r a d o ; a n d Paragon A n a l y t i c s , F o r t C o l l i n s , C o l o r a d o . A l l s a m p l e s were ana lyz ed u s i n g I C P S W - 4 8 6
M e t h o d 1610. A n a l y t i c a l r e s u l t s f r o m soil s a m p l e s s u b m i t t e d t o three s e p a r a t e l a b o r a t o r i e s i n d i c a t e t h e
presence of arsenic c onc en tra t i on s in s u r f a c e s o i l s (0 to 2 f e e t b g s ) r a n g i n g f r o m 84.3 m g / k g ( l o w e s t
c o n c e n t r a t i o n for e s t a b l i s h i n g s i g n i f i c a n c e above b a c k g r o u n d ) to a maximum of 2,810 m g / k g , and lead
c o n c e n t r a t i o n s up to 5570 m g / k g ( R e f . 3, T a b l e 5). T h i s area of c o n t a m i n a t i o n is d e l i n e a t e d based on a
compar i s on of c o n f i r m a t i o n s a m p l e r e s u l t s to the background arsenic l ev e l o f 28.1 m g / k g and background
l ead c o n c e n t r a t i o n o f 4 1 3 m g / k g e s t a b l i s h e d d u r i n g t h e A S A R C O I n c . s m e l t e r s i t e r e s i d e n t i a l soi l
i n v e s t i g a t i o n ( R e f s . 3; 4; 7; 8, A p p e n d i x 9E, p. 7; 9, pp. 6-16 through 6-23).
A l l s a m p l i n g s t a t i o n l o c a t i o n s were l o c a t e d w i t h a T r i m b l e ® G P S sys t em. F i n a l G P S c o o r d i n a t e s were
prov id ed by ISSI and are d i s p l a y e d on R e f e r e n c e 4. T h e s e c o o r d i n a t e s , in c o n j u n c t i o n w i t h the l a b o r a t o r y
a n a l y t i c a l d a t a , were u t i l i z e d to derive the area of c o n t a m i n a t e d soil as shown on Ref er enc e 4.
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2.4.2. H a z a r d o u s W a s t e Q u a n t i t y
2.4.2.1.1. H a z a r d o u s C o n s t i t u e n t Q u a n t i t y

H a z a r d o u s S u b s t a n c e
C o n s t i t u e n t
Q u a n t i t y ( p o u n d s )
( M a s s - S )

S D - H a z a r d o u s C o n s t i t u e n t Q u a n t i t y
Sourc e No. 1

R e f e r e n c e
T h e r e are no hazardou s C o n s t i t u e n t Q u a n t i t y d a t a a v a i l a b l e for the area of c o n t a m i n a t e d soi l to derive a
hazardou s c o n s t i t u e n t q u a n t i t y value.

sum: ( p o u n d s )
H a z a r d o u s C o n s t i t u e n t Q u a n t i t y V a l u e ( S ) :
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S D - H a z a r d o u s W a s t e S t r e a m Q u a n t i t y
Source No. 1

2.4.2.1.2. H a z a r d o u s W a s t e s tream Q u a n t i t y
H a z a r d o u s Q u a n t i t y
W a s t e stream_________________(pounds')____________________Reference
Data are not c o m p l e t e ; t h e r e f o r e , i t i s not p o s s i b l e to a d e q u a t e l y de t ermine the H a z a r d o u s W a s t e stream
Q u a n t i t y .

sum: ( p o u n d s )
H a z a r d o u s W a s t e s tream Q u a n t i t y V a l u e ( W ) :

HRS D o c u m e n t a t i o n Record V a s q u e z B l v d and 1-70
1 / 7 / 9 9 11 CO0002259588



S D - V o l u m e
Sourc e No. 1

2.4.2.1.3. V o l u m e
Data are not c o m p l e t e ; t h e r e f o r e , it is not p o s s i b l e to a d e q u a t e l y de t ermine the vo lume of the c o n t a m i n a t e d
soil area.

Dimens ion of source ( y d 3 or g a l l o n s ) :
R e f e r e n c e s ( s ) :

V o l u m e A s s i g n e d V a l u e :
2.4.2.1.4. Area
S u r f a c e so i l s a m p l e s ( c o l l e c t e d l e s s than 2 f e e t b g s ) s u b m i t t e d t o three s eparat e l a b o r a t o r i e s i n d i c a t e t h e
presence of arsenic and lead in l e v e l s e x h i b i t i n g s i g n i f i c a n c e above background as d e f i n e d in the MRS T a b l e
2-3. The area of s ur fa c e so i l c o n t a m i n a t i o n as d e l i n e a t e d by a c ompar i s on of the se s a m p l e s to background
l e v e l s e s t a b l i s h e d dur ing the A S A R C O G l o b e Plan t Remedial I n v e s t i g a t i o n ( R e f s . 7; 8 , A p p e n d i x 9E, p . 7;
9, pp. 6-16 through 6-23) covers an expans e of 24,842,936 square f e e t ( R e f . 4); however, to account for the
paved areas not s u b j e c t to c o n s i d e r a t i o n as c o n t a m i n a t e d s o i l , UOS e s t i m a t e d the amount of paved sur fa c e
w i t h i n the s t u d y area at a p p r o x i m a t e l y 4,968,592 square f e e t ( R e f . 12, pp. 10-14). The paved area was
e s t i m a t e d by measuring the average w i d t h o f r e s i d e n t i a l and main t h o r o u g h f a r e s t r e e t s c r o s s ing the s t u d y
area. The w i d t h s were then m u l t i p l i e d by the l e n g t h of each street as measured f r o m Ref e r enc e 4 to der ive
a paved area e s t i m a t e for the V a s q u e z Boulevard and 1-70 s t u d y area.
UOS sub t ra c t ed the e s t i m a t e d paved area (4,968,592 square f e e t ) f r o m the t o t a l 24,842,936 square f e e t to
arrive at a f i n a l area of c o n t a m i n a t e d soi l of 19,874,344 square f e e t .
By f o l l o w i n g the s t a t e d procedure o u t l i n e d S e c t i o n 2.4.2 and T a b l e 5-2 of the HRS ( R e f . 1), UOS determined
the a s s igned area value as f o l l o w s :
19,874,344/34,000 = 584.54

Area o f source (f t 2 ): 19,874,344
R e f e r e n c e ( s ) : 3,4,6

Area A s s i g n e d V a l u e : 584.54
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2.4.2.1.5. Source H a z a r d o u s W a s t e Q u a n t i t y V a l u e

S D - S o u r c e H a z a r d o u s W a s t e Q u a n t i t y V a l u e
S o u r c e No. 1

Source H a z a r d o u s W a s t e Q u a n t i t y V a l u e : 584.54
UOS d e t e r m i n e d the hazardous waste q u a n t i t y as f o l l o w s : 19,874,344 square f e e t of arsenic and lead
c o n t a m i n a t e d soil i s d e l i n e a t e d by a p p r o x i m a t e l y 368 s e p a r a t e c o n f i r m a t i o n soil s a m p l e s ( R e f s . 3 , T a b l e 5;
4). Per Reference 1, T a b l e 5-2, UOS d i v i d e d 19,874,344 by 34,000 to der ive the hazardous waste q u a n t i t y
f a c t o r value of 584.54. S i n c e the hazardous waste q u a n t i t y f a c t o r va lue i s greater than 100 and l e s s than
10,000 the a s s igned value is 100 (Ref. 1, T a b l e 2-6).

T i e r Eva lua t ed
A
B
C
D

Sourc e V a l u e s
N S
N S
N S

584.54
NS - Not Scored
The value s e l e c t e d f o r t h e hazardous waste q u a n t i t y a c c o r d i n g t o t h e HRS Final R u l e i s 100.

2.4.2.2. H a z a r d o u s W a s t e Q u a n t i t y F a c t o r V a l u e
A c c o r d i n g to T a b l e 2-6 in the HRS Final R u l e , and based on a source hazardous waste q u a n t i t y value of
584.54, the hazardous waste q u a n t i t y f a c t o r va lu e i s 100 (Ref. 1 , T a b l e 2-6, p . 5 1 5 9 1 ) .

S o u r c e H a z a r d o u s W a s t e Q u a n t i t y F a c t o r V a l u e : 1 0 0
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S D - S u m m a r y

S I T E S U M M A R Y O F S O U R C E D E S C R I P T I O N S
________Containment

S o u r c e H a z a r d o u s
S o u r c e W a s t e Q u a n t i t y F a c t o r S u r f a c e A i r

No._________Value____________Groundwater Water_____Gas P a n i c u l a t e
1 1 0 0 N S N S N S N S
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S E - G e n e r a l
5 . 0 S O I L E X P O S U R E P A T H W A Y
5.0.1 G E N E R A L C O N S I D E R A T I O N S
L e t t e r (A, B, etc.) by which t h i s area is to be i d e n t i f i e d : A
N a m e and d e s c r i p t i o n o f the area: A r s e n i c and Lead C o n t a m i n a t e d S o i l s
L o c a t i o n of the area, wi th re ference to a map of the s i t e: Area of c o n t a m i n a t e d s o i l s l i e s in an area bounded
on the west by the S o u t h P l a t t e River, the N o r t h by East 5 6 l h A v e n u e , the East by C o l o r a d o B o u l e v a r d , and
the S o u t h by East 38th A v e n u e ( R e f s . 3, F i g u r e 1; 4; 14).

Background C o n c e n t r a t i o n
I n 1987, T R C , i n c o n j u n c t i o n w i t h t h e C o l o r a d o D e p a r t m e n t o f P u b l i c H e a l t h a n d Environment ( f o r m e r l y
the C o l o r a d o Depar tment o f Heal th) c o l l e c t e d s a m p l e s E2-3A and E2-3B f r o m l o c a t i o n E2-3, i m m e d i a t e l y
nor th o f the R i v e r s i d e Cemet ery ( R e f . 3 , F i g u r e 1). T h e s e s a m p l e s were c o l l e c t e d as part o f the r emedia l
i n v e s t i g a t i o n f or th e A S A R C O G l o b e P l a n t Si t e ( R e f s . 8 , 9). Soi l s a m p l e l o c a t i o n E2-3 i s c ons idered t o b e
r e p r e s e n t a t i v e o f background c o n d i t i o n s due to i t s l o c a t i o n o u t s i d e o f the a p p a r e n t area o f c o n t a m i n a n t
d e p o s i t i o n , and its p r o x i m i t y to the 1-70 and V a s q u e z s i t e . The arsenic l ev e l in s a m p l e E2-3B was reported
at 18 m g / k g ( R e f . 8, A p p e n d i x 9E, p. 7). The arsenic l ev e l in s a m p l e E2-3A was r epor t ed at 23 m g / k g ( R e f .
8, A p p e n d i x 9E, p. 7). The arsenic c o n c e n t r a t i o n s in E2-3 c l o s e l y match arsenic background c o n d i t i o n s
s t a t i s t i c a l l y i d e n t i f i e d in the Remedial I n v e s t i g a t i o n Report to be 28.1 p a r t s per m i l l i o n ( p p m ) as c a l c u l a t e d
in log h i s t o g r a m s of 378 s a m p l e s ( R e f . 9, pp. 6-16 thru 6 - 2 1 ) . T h e s e s a m p l e s were c o l l e c t e d a c c o r d i n g to
p r o t o c o l s approved by the S t a t e and were ana lyzed u s ing EPA M e t h o d 206.1 and 206.2 ( R e f . 9, pp. 6-6 thru
6-9). F u r t h e r , S h a c k l e t t e ( 1 9 8 4 ) has shown arsenic c o n c e n t r a t i o n s in the C o l o r a d o F r o n t Range area to be
lower than those used in t h i s package ( R e f . 7, p. 18). As such, the background conc en tra t i on used for scoring
p u r p o s e s w i l l be the h i g h e s t of the s e va lue s , 28.1 p p m .
Lead r e s u l t s used for t h i s same remedia l i n v e s t i g a t i o n , p l o t t e d in a log h i s t o g r a m , did not show two c l e a r l y
d i s t i n c t p o p u l a t i o n s . T h e mean lead l eve l f o r a l l s a m p l e s c o l l e c t e d o u t s i d e t h e G l o b e p l a n t i m m e d i a t e area
was 204 ppm with a s tandard d e v i a t i o n of 209 p p m ; the mean p l u s one s tandard d e v i a t i o n being equal to 413
ppm ( R e f . 9, p. 6-21). To be c on s erva t ive , t h i s va lue was used as the background l eve l of lead for t h i s
package. The t a b l e on th e f o l l o w i n g page summarizes t h i s da ta .
Two a d d i t i o n a l s m e l t i n g and r e f i n i n g o p e r a t i o n s were l o c a t e d in t h i s area of N o r t h Denver; the A r g o S m e l t e r ,
and the G l o b e S m e l t e r , located to the west and north west r e s p e c t i v e l y , where o p e r a t i o n s s i m i l a r to tho s e of
the Omaha & Grant took p l a c e ( R e f s . 5 , f i g u r e 6A; 17, pp. 136-142, 148-154). In a d d i t i o n , t h i s area has
become quite i n d u s t r i a l and i s l o c a t e d at the i n t e r s e c t i o n of two m a j o r h i g h w a y s ( R e f . 14). S t a t i s t i c a l l y
determined background s a m p l e s are cons idered to be r e f l e c t i v e of the immed ia t e s t u d y area yet o u t s i d e the
i n f l u e n c e of the sme l t e r s due to the number of s a m p l e s c o l l e c t e d in the s t u d y area as wel l as in the metro
Denver area ( R e f . 9, pp. 6-2 t h r o u g h 6-6). T h e s e f a c t o r s cou ld have c o n t r i b u t e d to c o n t a m i n a t i o n pre s ent
in the S w a n s e a and E l y r i a n e ighborhood s .
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S a m p l e H a z a r d o u s
I D S u b s t a n c e
Local mean cone. Arsen i c
E2-3B A r s e n i c

E2-3A A r s e n i c

Local A r s e n i c
H i s . bkgrnd.
Local Lead
H i s . bkgrnd.

Level I C o n t a m i n a t e d
S a m p l e I D

D 3 8 3 5 A D F 1 0
D 4 8 3 1 A D F 1 0
D 4 8 5 0 A D F 1 0
D 4 9 3 5 A D F 1 0
D 4 9 5 9 A D F 1 0
D 5 0 2 0 A D B 1 6
D 5 0 3 0 A D F 1 0
D 5 0 6 7 A D F 1 0
D 4 5 3 5 C B F 1 0
D 4 5 3 9 C B F 1 0
D4679CBB10
D 4 7 1 5 C B F 1 0
D4770CBF16
D4060CKB16
D 4 7 8 5 C L F 1 0
D 4 3 2 5 C Y F 1 0
D 4 3 2 8 C Y F 1 0
D 4 3 4 3 C Y F 1 0
D 4 3 7 5 C Y S 1 0

S a m p l e
Q u a n t i t a t i o n

C o n c e n t r a t i o n L i m i t R e f e r e n c e
4.1 ppm
18 ppm

23 ppm

28.1 ppm

413 ppm

S a m p l e s
D e p t h

< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t

N / A Ref. 7, p. 18
0.5 ppm R e f . 8, A p p . 9E p. 7

R e f 9 , pp. 6-8
0.5 ppm R e f . 8, A p p . 9E p. 7

Ref 9, pp. 6-8
N / A

N / A

Date
A p r i l 23, 1998
April 22, 1998
A p r i l 22, 1998
Apri l 22 , 1998
April 22, 1998
A p r i l 23, 1998
April 23, 1998
April 23, 1998
A p r i l 18, 1998
A p r i l 18, 1998
A p r i l 15 , 1998
April 15, 1998
April 28, 1998
A p r i l 23, 1998
April 14, 1998
A p r i l 20, 1998
A p r i l 20, 1998
April 20, 1998
April 20, 1998

Ref 9, pp. 6-16-21

Ref 9, pp. 6-21 -23

Refer enc e
3, T a b l e 5; 13, p. 1 ; 6 , p.296
3, T a b l e 5; 13, p. 3; 6, p.345
3, T a b l e 5; 13, p. 5; 6, p.349
3, T a b l e 5; 13, p. 7; 6, p .351
3, T a b l e 5; 13, p. 9; 6, p.352

3, T a b l e 5; 13, p. 11; 6, p.384
3, T a b l e 5; 13, p. 1 3 ; 6 , p . 3 8 5
3, T a b l e 5; 13, p. 1 5 ; 6 , p . 3 8 6
3, T a b l e 5; 13, p . 1 7 ; 6 , p . l 0 2
3, T a b l e 5; 13, p. 1 9 ; 6 , p . l 0 3
3, T a b l e 5; 13, p. 21; 6, p.203
3, T a b l e 5; 13, p. 23; 6, p. 192
3, T a b l e 5; 13, p. 27; 6, p .313
3, T a b l e 5; 13, p. 29; 6, p.298
3, T a b l e 5; 13, p. 31; 6, p.65

3, T a b l e 5; 13, p. 33; 6, p.268
3, T a b l e 5; 13, p. 35; 6, p.271
3, T a b l e 5; 13, p. 37; 6, p.270
3, T a b l e 5; 13, p. 39; 6, p.269
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Level I C o n t a m i n a t e d
S a m p l e I D

D 4 6 4 1 C Y F 1 0
D 4 6 5 1 C Y B 1 0
D 4 6 9 0 C Y F 1 0
D4700CYB10
D 4 7 0 5 C Y F 1 0
D 4 7 2 5 C Y F 1 0
D 4 7 4 6 C Y F 1 0
D4780CYB10
D 4 8 0 9 C Y F 1 0
D 4 8 1 1 C Y B 1 0
D 4 8 5 0 C Y F 1 0
D 4 0 5 0 F I B 1 0
D 4 3 1 9 F I F 1 0
D 4 3 2 5 F I F 1 0
D 4 4 4 2 F I F 1 0
D 4 6 3 5 F I F 1 0
D 4 6 4 0 F I F 1 0
D 4 6 5 0 F I F 1 0
D 4 7 0 5 F I F 1 0
D 4 7 7 5 F I F 1 0
D 4 8 0 1 F I B 1 0
D 4 8 1 5 F I F 1 0
D 4 9 0 7 F I F 1 0
D 4 9 2 3 F I F 1 0
D 4 7 4 4 G Y F 1 0
D 4 6 5 3 H I B 1 0
D 4 7 7 5 H I B I O
D 4 7 8 3 H I F 1 0 R
D 3 9 0 6 J A F 1 0
D 3 9 9 0 J A B 1 0
D 3 8 0 8 M A F 1 0
D 3 8 1 8 M A F 1 0
D 4 1 0 9 M I F 1 0
D 4 3 3 5 M I F 1 0

S a m p l e s
D e p t h

< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t

Date
A p r i l 17, 1998
Apri l 17 , 1998
Apri l 17 , 1998
Apri l 17 , 1998
Apri l 17 , 1998
A p r i l 17, 1998
Apri l 17 , 1998
A p r i l 17, 1998
Apri l 21 , 1998
Apri l 21 , 1998
A p r i l 2 1 , 1998
April 14, 1998
A p r i l 21, 1998
A p r i l 2 1 , 1998
A p r i l 21 , 1998
A p r i l 17 , 1998
A p r i l 17, 1998
A p r i l 17, 1998
A p r i l 25, 1998
A p r i l 18, 1998
A p r i l 2 1 , 1998
Apri l 21 , 1998
A p r i l 21 , 1998
A p r i l 2 1 , 1998
A p r i l 15, 1998
A p r i l 21, 1998
April 21 , 1998
Apri l 21, 1998
A p r i l 24, 1998
A p r i l 24, 1998
April 24, 1998
A p r i l 24, 1998
April 15, 1998
April 20, 1998

Reference
3, T a b l e 5; 13, p. 41; 6, p.107
3, T a b l e 5; 13, p. 43; 6, p.109
3, T a b l e 5; 13, p. 45; 6, p.207
3, T a b l e 5; 13, p. 47; 6, p.208
3, T a b l e 5; 13, p. 59; 6, p.210
3, T a b l e 5; 13, p. 61; 6, p.l 1 1
3, T a b l e 5; 13, p. 49; 6, p.l 12
3, T a b l e 5; 13, p. 51; 6, p.l 13
3, T a b l e 5; 13, p. 53; 6, p. 167
3, T a b l e 5; 13, p. 55; 6, p . 1 6 8
3, T a b l e 5; 13, p. 57; 6, p.243
3, T a b l e 5; 13, p. 63; 6, p.63
3, T a b l e 5; 13, p. 65; 6, p.327
3, T a b l e 5; 13, p. 67; 6, p. 326
3, T a b l e 5; 13, p. 71; 6, p.322
3, T a b l e 5; 13, p. 73; 6, p.120
3, T a b l e 5; 13, p. 75; 6, p . 1 2 1
3, T a b l e 5; 13, p. 77; 6, p. 122
3, T a b l e 5; 13, p. 79; 6, p .315
3, T a b l e 5; 13, p. 81; 6, p . 1 6 1
3, T a b l e 5; 13, p. 83; 6, p.247
3, T a b l e 5; 13, p. 85; 6, p.248
3, T a b l e 5; 13, p. 87; 6, p.250
3, T a b l e 5; 13, p. 89; 6, p.251
3, T a b l e 5; 13, p. 97; 6, p.196

3, T a b l e 5; 13, p. 101; 6, p.328
3, T a b l e 5; 13, p. 1 0 3 ; 6 , p . 3 3 0
3, T a b l e 5; 13, p. 105; 6, p.331
3, T a b l e 5; 13, p. 107;6 ,p .403
3, T a b l e 5; 13, p. 109;6,p.404
3, T a b l e 5; 13 , p . l l l ; 6 , p . 3 9 7
3, T a b l e 5; 13, p. 1 1 3 ; 6 , p . 3 9 8
3, T a b l e 5; 13, p. 1 1 5 ; 6 , p . 4 0

3, T a b l e 5; 13, p. 1 1 7 ; 6 , p . 3 1 9

MRS D o c u m e n t a t i o n Record
1 / 7 / 9 9 17

Vasquez B l v d and 1-70
C00002259588



Level I C o n t a m i n a t e d S a m p l e s
S a m p l e I D

D 4 6 8 0 M 1 F 1 0
D 4 6 9 5 M I B 1 0
D 4 7 5 5 M I F 1 0
D 4 8 0 1 M I F 1 0
D 4 8 0 9 M I F 1 0
D 4 9 1 2 M I B 1 0
D 4 9 2 0 M I F 1 0
D 4 9 2 4 M I B 1 0
D4669RAB10
D 4 7 3 6 R A F 1 0
D4715SCB10
D 4 7 6 0 S C B 1 6
D 4 7 7 0 S C B 1 6
D4334SSB10
D 4 4 3 0 S S F 1 0
D 4 9 1 4 S S F 1 0
D 4 9 3 5 S S F 1 0
D 5 0 6 3 S S B 1 6
D 5 I 7 0 S S B 1 0
D 4 1 4 5 S T F 1 0
D 4 3 1 5 S T B 1 6
D 4 9 4 0 S T F 1 0
D 4 9 8 0 S T F 1 0
D 4 4 3 5 T H B 1 6
D 4 4 5 9 T H B 1 0
D 4 5 4 5 T H F 1 0
D 4 6 2 5 T H F 2 0
D 4 7 1 1 T H B 1 0
D 4 7 2 0 T H F 1 0 R
D 4 6 9 1 V I B 1 6
D 4 7 7 1 V I F 1 0
D 4 7 7 3 V I F 1 0
D 4 6 5 9 W I F 1 0
D4720WIB10

D e p t h
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2
<2

Date
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
feet
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f e e t
f ee t
f e e t
f e e t
f ee t
f e e t

< 2 f e e t
<2 f e e t
< 2 fe e t

A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
A p r i l
Apri l
A p r i l
A p r i l
A p r i l
A p r i l

20,
20,
20,
22,
22,
22,
22,
22,
17,
22,
20,
20,
20,
18,
17,
23,
23,
23,
23,
15,
18,
23,
23,
20,
20,
21,
24,
16,
16,
16,
17,
17,
22,
22,

1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998
1998

3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,
3,

T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e
T a b l e

Reference
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;
5;

13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.
13, p.

119; 6,
1 2 1 ; 6,
123; 6,
1 2 5 ; 6,
127; 6,
,129; 6,
1 3 1 ; 6,
133; 6,
1 3 5 ; 6,
137; 6,
139; 6,
141; 6,
143; 6,
145; 6,
147; 6,
149; 6,
1 5 1 ; 6 ,
1 5 3 ; 6,
157; 6,
1 6 1 ; 6,
163; 6,
165; 6,
167; 6,
169; 6,
1 7 1 ; 6 ,
173; 6,
177; 6,
179; 6,
1 8 1 ; 6 ,
187; 6,
189; 6,
1 9 1 ; 6,
193; 6,
195; 6,

p. 140
p.141
p.143
p.254
p.255
p.259
p.260
p.263
p.316
p.213
p. 163
p. 166
p. 165
p.147
p . 1 5 1
p.434
p.435
p.438
p.412
p.201
p . 1 5 5
p.389
p.392
p.158
p . 1 5 9
p.407
p.408
p . 2 1 1
p.212
p.225
p.216
p.217
p.334
p.336

H R S D o c u m e n t a t i o n Record
1 / 7 / 9 9 18

V a s q u e z B l v d and 1-70
CO0002259588



Level I C o n t a m i n a t e d S a m p l e s
S a m p l e I D D e p t h Date Refer enc e

D4727W1B16
D3742DEB10
D 3 8 3 8 S T B 1 0
D 4 0 4 4 S T F 1 0
D 4 1 5 0 A D F 1 0
D 4 3 3 6 S T F 1 0
D 4 5 1 2 C Y S 1 0
D4780CBB10

< 2 f e e t A p r i l 22, 1998
< 2 f e e t Apri l 2 1 , 1 9 9 8
< 2 f e e t A p r i l 23, 1998
< 2 f e e t A p r i l 23, 1998
< 2 f e e t April 23, 1998
< 2 f e e t A p r i l 22, 1998
< 2 f e e t A p r i l 20, 1998
< 2 f e e t April 15, 1998

3, T a b l e 5; 13, p. 1 9 7 ; 6 , p . 3 3 9
3, T a b l e 5; 13, p. 203; 6, p. 278
3, T a b l e 5; 13, p. 205; 6, p. 290
3, T a b l e 5; 13, p. 207; 6, p. 291
3, T a b l e 5; 13, p. 209; 6, p. 292
3, T a b l e 5; 13, p. 2 1 1 ; 6, p. 285
3, T a b l e 5; 13, p. 213; 6, p. 274
3, T a b l e 5; 13, p. 2 1 5 ; 6, p. 48
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S a m p l e
I D

D 3 8 3 5 A D F 1 0
D 4 8 3 1 A D F 1 0
D 4 8 5 0 A D F 1 0
D 4 9 3 5 A D F 1 0
D 4 9 5 9 A D F 1 0
D 5 0 2 0 A D B 1 6
D 5 0 3 0 A D F 1 0
D 5 0 6 7 A D F 1 0
D 4 5 3 5 C B F 1 0
D 4 5 3 9 C B F 1 0
D4679CBB10
D 4 7 1 5 C B F 1 0
D 4 7 7 0 C B F 1 6
D 4 0 6 0 C K B 1 6
D 4 7 8 5 C L F 1 0
D 4 3 2 5 C Y F 1 0
D 4 3 2 8 C Y F 1 0
D 4 3 4 3 C Y F 1 0
D 4 3 7 5 C Y S 1 0
D 4 6 4 1 C Y F 1 0
D 4 6 5 1 C Y B 1 0
D 4 6 9 0 C Y F 1 0
D 4 7 0 0 C Y B 1 0
D 4 7 0 5 C Y F 1 0
D 4 7 2 5 C Y F 1 0
D 4 7 4 6 C Y F 1 0
D 4 7 8 0 C Y B 1 0
D 4 8 0 9 C Y F 1 0
D 4 8 1 1 C Y B 1 0
D 4 8 5 0 C Y F 1 0
D 4 0 5 0 F I B 1 0
D 4 3 1 9 F 1 F 1 0
D 4 3 2 5 F I F 1 0

H a z a r d o u s
S u b s t a n c e

A r s e n i c
A r s e n i c
A r s e n i c
Arsenic
A r s e n i c
A r s e n i c
Arsenic
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arsen i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arsenic
A r s e n i c
Arsen i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arsenic
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arseni c

C o n c e n t r a t i o n
( p p m )

* ( C o n v . )

400.0
118.0

1500.0
403.0
607.0
104.0
367.0
167.0
121.0
235.0
203.0
102.0
282.0
193.0
200.0

94.4
132.0
123.0
298.0
330.0
146.0

2810.0
118.0
140.0
139.0
129.0

96.4
539.0

85.3
288.0

94.0
128.0

95.9

S a m p l e
Q u a n t i t a t i o n

L i m i t
( p p m ) t

6.0
6.0
6.0
6.0
6.0
1.0
1.0
1.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

R e f e r e n c e

3, T a b l e 5; 13, p. 1 ; 6 , p.296
3, T a b l e 5; 13, p. 3; 6, p.345
3, T a b l e 5; 13, p. 5; 6, p.349
3, T a b l e 5; 13, p. 7; 6, p.351
3, T a b l e 5; 13, p. 9; 6, p.352

3, T a b l e 5; 13 , p . l l ; 6 , p . 3 8 4
3, T a b l e 5; 13, p. 1 3 ; 6 , p . 3 8 5
3, T a b l e 5; 13, p. 1 5 ; 6 , p . 3 8 6
3, T a b l e 5; 13, p . 1 7 ; 6 , p . l 0 2
3, T a b l e 5; 13, p. 19; 6, p.103
3, T a b l e 5; 13, p. 21; 6, p.203
3, T a b l e 5; 13, p. 23; 6, p . 1 9 2
3, T a b l e 5; 13, p. 27; 6, p .313
3, T a b l e S ; 13, p. 29; 6, p.298
3, T a b l e 5; 13, p. 31; 6, p.65

3, TableS; 13, p. 33; 6, p.268
3, T a b l e 5; 13, p. 35; 6, p.271
3, T a b l e 5; 13, p. 37; 6, p.270
3, T a b l e 5; 13, p. 39; 6, p.269
3, T a b l e 5; 13, p. 41; 6, p. 107
3, TableS; 13, p. 43; 6, p. 109
3, T a b l e 5; 13, p . 4 5 ; 6 , p . 2 0 7
3, T a b l e 5; 13, p. 47; 6, p.208
3, T a b l e 5; 13, p. 59; 6, p.210
3, T a b l e 5; 13, p. 61; 6, p.l 11
3, T a b l e 5; 13, p. 49; 6, p.l 12
3, T a b l e 5; 13, p. 51; 6, p.l 13
3, T a b l e 5; 13, p . 5 3 ; 6, p.167
3, T a b l e 5; 13, p. 55; 6, p. 168
3, T a b l e 5; 13, p. 57; 6, p.243
3, T a b l e 5; 13, p. 63; 6, p.63

3, T a b l e 5; 13, p. 65; 6, p.327
3, T a b l e 5; 13, p. 67; 6, p.326
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S a m p l e
I D

D 4 4 4 2 F I F 1 0
D 4 6 3 5 F I F 1 0
D 4 6 4 0 F I F 1 0
D 4 6 5 0 F I F 1 0
D 4 7 0 5 H F 1 0
D 4 7 7 5 F 1 F 1 0
D 4 8 0 1 F 1 B 1 0
D 4 8 1 5 F I F 1 0
D 4 9 0 7 F I F 1 0
D 4 9 2 3 F 1 F 1 0
D 4 7 4 4 G Y F 1 0
D 4 6 5 3 H I B 1 0
D 4 7 7 5 H I B 1 0
D 4 7 8 3 H I F 1 0 R
D 3 9 0 6 J A F 1 0
D 3 9 9 0 J A B 1 0
D 3 8 0 8 M A F 1 0
D 3 8 1 8 M A F 1 0
D 4 1 0 9 M I F 1 0
D 4 3 3 5 M I F 1 0
D 4 6 8 0 M I F 1 0
D 4 6 9 5 M I B 1 0
D 4 7 5 5 M I F 1 0
D 4 8 0 1 M I F 1 0
D 4 8 0 9 M I F 1 0
D 4 9 1 2 M I B 1 0
D 4 9 2 0 M I F 1 0
D 4 9 2 4 M I B 1 0
D4669RAB10
D 4 7 3 6 R A F 1 0
D 4 7 1 5 S C B 1 0
D 4 7 6 0 S C B 1 6
D 4 7 7 0 S C B 1 6

H a z a r d o u s
S u b s t a n c e

A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arseni c
A r s e n i c
A r s e n i c

A r s e n i c
Arsenic
Arsen i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arsen i c
Arsenic
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arseni c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arseni c
A r s e n i c
A r s e n i c
A r s e n i c
Arseni c

C o n c e n t r a t i o n
( p p m )

* ( C o n v . )

109.0
89.1

176.0
109.0
145.0
146.0
98.0

150.0
273.0
124.0
93.8
85.2

237.0
418.0
738.0
184.0

97.5
911.0

1200.0
84.9

143.0
150.0
305.0
217.0
173.0
302.0
267.0

89.3
93.6

200.0
312.0
593.0
744.0

S a m p l e
Q u a n t i t a t i o n

Limi t
( p p m ) t

6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
1.0
1.0
1.0
1.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

R e f e r e n c e

3, T a b l e 5; 13, p. 71; 6, p.322
3, T a b l e 5; 13, p. 73; 6, p.120
3, T a b l e 5; 13, p. 75; 6, p . 1 2 1
3, T a b l e 5; 13, p. 77; 6, p . 1 2 2
3, T a b l e 5; 13, p. 79; 6, p.315

3, T a b l e 5; 13, p. 81; 6, p . 1 6 1
3, T a b l e 5; 13, p. 83; 6, p.247
3, T a b l e 5; 13, p. 85; 6, p.248
3, T a b l e 5; 13, p. 87; 6, p.250
3, T a b l e 5; 13, p. 89; 6, p. 25}
3, T a b l e 5; 13, p. 97; 6, p .196

3, T a b l e 5; 13, p. 1 0 1 ; 6, p.328
3, T a b l e 5; 13, p. 1 0 3 ; 6 , p . 3 3 0
3, T a b l e 5; 13, p. 105; 6, p.331
3, TableS; 13, p. 107; 6, p.403
3, T a b l e S ; 13, p. 109; 6, p.404
3 , T a b l e S ; 1 3 , p . I l l ; 6 , p.397
3, T a b l e 5; 13, p. 1 1 3 ; 6, p.398
3, T a b l e 5; 13, p. 1 1 5 ; 6 , p . 4 0

3, T a b l e 5; 13, p. 1 1 7 ; 6, p .319
3, T a b l e 5; 13, p. 1 1 9 ; 6, p.140
3, T a b l e 5; 13, p. 1 2 1 ; 6, p . 1 4 1
3, T a b l e S ; 13, p. 123; 6, p.143
3, T a b l e 5; 13, p. 1 2 5 ; 6 , p . 2 5 4
3, T a b l e S ; 13, p. 127; 6, p.255
3, T a b l e 5; 13, p. 1 2 9 ; 6 , p . 2 5 9
3, T a b l e 5; 13, p. 1 3 1 ; 6 , p . 2 6 0
3, T a b l e 5; 13, p. 1 3 3 ; 6 , p . 2 6 3
3, T a b l e 5; 13, p. 135; 6, p .316
3, T a b l e 5; 13, p. 137; 6, p .213
3, T a b l e 5; 13, p. 1 3 9 ; 6 , p . l 6 3
3, T a b l e 5; 13, p. 1 4 1 ; 6 , p . l 6 6
3, T a b l e 5; 13, p. 1 4 3 ; 6 , p . l 6 5
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S a m p l e
I D

D 4 3 3 4 S S B 1 0
D 4 4 3 0 S S F 1 0
D 4 9 1 4 S S F 1 0
D 4 9 3 5 S S F 1 0
D 5 0 6 3 S S B 1 6
D 5 1 7 0 S S B 1 0
D 4 1 4 5 S T F 1 0
D 4 3 1 5 S T B 1 6
D 4 9 4 0 S T F 1 0
D 4 9 8 0 S T F 1 0
D 4 4 3 5 T H B 1 6
D 4 4 5 9 T H B 1 0
D 4 5 4 5 T H F 1 0
D 4 6 2 5 T H F 2 0
D 4 7 1 1 T H B 1 0
D 4 7 2 0 T H F 1 0 R
D 4 6 9 J V I B 1 6
D 4 7 7 1 V I F 1 0
D 4 7 7 3 V I F 1 0
D 4 6 5 9 W I F 1 0
D 4 7 2 0 W I B 1 0
D 4 7 2 7 W I B 1 6
D3742DEB10
D 3 8 3 8 S T B 1 0
D 4 0 4 4 S T F 1 0
D 4 1 5 0 A D F 1 0
D 4 3 3 6 S T F 1 0
D 4 5 1 2 C Y S 1 0
D4780CBB10

H a z a r d o u s
S u b s t a n c e

Arsenic
A r s e n i c
A r s e n i c
Arsen i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arsenic
A r s e n i c
Arsenic
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
A r s e n i c
Arseni c
A r s e n i c
Arsenic

C o n c e n t r a t i o n
( p p m ) C

# ( C o n v . )

369.0
143.0
133.0
114.0
168.0

93.3
193.0

85.9
619.0
752.0
296.0
332.0
125.0
311.0

1100.0
109.0

1830.0
697.0
203.0
490.0
132.0
171.0

239 J 137
5 5 0 J 3 1 6
438 J 252
221 J 127
757 J 435
177 J 102

300 J 172

S a m p l e
J u a n t i t a t i o n

Limit
( p p m ) t

6.0
6.0
1.0
1.0
1.0
1.0
6.0
6.0
1.0
1.0
6.0
6.0
1.0
1.0
6.0
6.0
6.0
6.0
6.0

30.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0
6.0

Reference

3, T a b l e 5; 13, p. 145; 6, p. 147
3, T a b l e 5; 13, p. 147; 6, p. 151
3, T a b l e 5; 13, p. 149;6 ,p .434
3, T a b l e 5; 13, p. 1 5 1 ; 6 , p . 4 3 5
3, T a b l e 5; 13, p. 1 5 3 ; 6, p.438
3, T a b l e 5; 13, p. 1 5 7 ; 6 , p . 4 1 2
3, T a b l e 5; 13, p. 1 6 1 ; 6, p.201
3, T a b l e 5; 13, p . 1 6 3 ; 6 , p . l 5 5
3, T a b l e 5; 13, p. 1 6 5 ; 6, p.389
3, T a b l e 5 ; 13, p. 167; 6, p.392
3, T a b l e 5; 13, p. 169; 6, p. 158
3, T a b l e 5; 13, p. 1 7 1 ; 6 , p . l 5 9
3 , T a b l e S ; 1 3 , p . 1 7 3 ; 6 , p . 4 0 7
3, T a b l e 5; 13, p. 177;6,p.408
3, T a b l e 5; 13, p. 179; 6, p . 2 1 1
3 , T a b l e S ; 13 , p . 1 8 1 ; 6 , p . 2 1 2
3 , T a b l e 5; 13 , p . 1 8 7 ; 6 , p . 2 2 S
3, T a b l e S ; 13, p. 189; 6, p .216
3 , T a b l e S ; 1 3 , p . 1 9 1 ; 6 , p . 2 1 7
3, T a b l e 5; 13, p. 193; 6, p.334
3, T a b l e 5; 13, p. 195; 6, p.336
3, T a b l e 5; 13, p. 1 9 7 ; 6 , p . 3 3 9
3, T a b l e 5; 13, p. 203; 6, p. 278
3, T a b l e 5; 13, p. 205; 6, p. 290
3, T a b l e S ; 13, p. 207; 6, p. 291
3, T a b l e 5; 13, p. 209; 6, p. 292
3, T a b l e 5; 13, p. 2 1 1 ; 6, p. 285
3, T a b l e 5; 13, p. 2 1 3 ; 6, p. 274
3, T a b l e 5; 13, p. 215; 6, p. 48

# J V a l u e s shown in the Contamina t ed S a m p l e s T a b l e s have been converted u s i n g m u l t i p l i e r s f o u n d
in the EPA Quick Ref e r enc e F a c t Shee t "Using Q u a l i f i e d Data To Document An Observed
Release" ( R e f . 2 1 ) .

t S a m p l e Q u a n t i t a t i o n L i m i t s are shown in Reference 11.
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Level n Contaminated S a m p l e s
S a m p l e I D D e p t h Date Reference

D3702DEB16
D 3 8 3 0 F R F 1 6
D 3 8 3 0 W I F 1 6
D 3 8 3 4 F R F 1 0
D 3 8 4 2 G I F 1 0
D 3 8 6 5 M A F 1 6
D 4 4 1 9 J O B 1 6
D4632FRS20
D 4 6 6 9 C B F 1 0
D4709RAB10
D 4 7 6 8 H I B 1 6
D 4 7 9 2 H I F 1 0
D 4 7 9 5 G Y B 1 6
D 4 7 9 4 C L F 1 0

< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 fee t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t
< 2 f e e t

A p r i l 21, 1998
A p r i l 15, 1998
April 16, 1998
A p r i l 15 , 1998
A p r i l 16, 1998
A p r i l 24, 1998
Apri l 17 , 1998
A p r i l 24, 1998
April 22, 1998
Apri l 16 , 1998
April 16, 1998
A p r i l 2 1 , 1998
A p r i l 15 , 1998
A p r i l 22, 1998

3, T a b l e 5; 13, p. 217; 6, p. 276
3, T a b l e 5; 13, p. 219; 6, p. 450
3, T a b l e 5; 13, p. 221; 6, p. 89
3, T a b l e 5; 13, p. 223; 6, p. 49

3, T a b l e S ; 13, p. 225; 6, p. 129
3, T a b l e 5; 13, p. 227; 6, p. 400
3, T a b l e 5; 13, p. 229; 6, p. 453
3, T a b l e 5; 13, p. 231; 6, p. 304
3, T a b l e 5; 13, p. 233; 6, p. 104
3, TableS; 13, p. 235; 6, p. 191
3, T a b l e 5; 13, p. 237; 6, p. 215
3, T a b l e 5; 13, p. 239; 6, p. 332
3, T a b l e 5; 13, p. 241; 6, p. 66
3, T a b l e 5; 13, p. 243; 6, p. 42
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S a m p l e
I D

D3702DEB16
D 3 8 3 0 F R F 1 6
D 3 8 3 0 W I F 1 0
D 3 8 3 4 F R F 1 0
D 3 8 4 2 G I F 1 0
D 3 8 6 5 M A F 1 6
D 4 4 1 9 J O B 1 6
D 4 6 3 2 F R S 2 0
D 4 6 6 9 C B F 1 0
D4709RAB10
D 4 7 6 8 H I B 1 6
D 4 7 9 2 H I F 1 0
D 4 7 9 4 C L F 1 0
D 4 7 9 5 G Y B 1 6

H a z a r d o u s
S u b s t a n c e

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

C o n c e n t r a t i o n
(ppm) (

* ( C o n v . )

6 0 1 0 J 4174
1620.0
2240 J 1556
2800 J 1944

1760.0
1550.0
5570.0
1650.0
3920.0
3280 J 2278
1700.0
2770.0
1900 J 1319
2400.0

S a m p l e
J u a n t i t a t i o n

L i m i t
( p p m ) t

6.0
6.0
6.0
6.0
6.0
1.0
1.0
1.0
6.0
6.0
6.0
6.0
6.0
6.0

R e f e r e n c e

3, T a b l e 5; 13, p. 217; 6, p. 276
3, T a b l e 5; 13, p. 219; 6, p. 450

3, T a b l e 5; 13, p. 221; 6, p. 89
3, T a b l e 5; 13, p. 223; 6, p. 49

3, T a b l e 5; 13, p. 225; 6, p. 129
3, T a b l e 5; 13, p. 227; 6, p. 400
3, T a b l e 5; 13, p. 229; 6, p. 453
3, T a b l e 5; 13, p. 231; 6, p. 304
3, T a b l e 5; 13, p. 233; 6, p. 104
3, T a b l e 5; 13, p. 235; 6, p. 191
3, T a b l e 5; 13, p. 237; 6, p. 215
3, T a b l e 5; 13, p. 239; 6, p. 332
3, T a b l e 5; 13, p. 241; 6, p. 42
3, TableS; 13, p. 243; 6, p. 66

J V a l u e s shown in the C o n t a m i n a t e d S a m p l e s T a b l e s have been converted u s i n g
m u l t i p l i e r s f o u n d i n t h e E P A Quick R e f e r e n c e F a c t S h e e t " U s i n g Q u a l i f i e d Data T o
Document An Observed Release" (Ref. 21).
S a m p l e Q u a n t i t a t i o n L i m i t s a r e shown in Ref e r enc e 11 .
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A t t r i b u t i o n :
A c o m p a r i s o n o f soil s a m p l e s t o background s a m p l e s c o l l e c t e d d u r i n g th e 1988 A S A R C O G l o b e P l a n t
i n v e s t i g a t i o n r e s u l t e d in the d e l i n e a t i o n of an area of arsenic and l ead c on tamina t ed s o i l s e n c o m p a s s i n g an
e s t i m a t e d 19,874,344 square f e e t a f t e r s u b t r a c t i n g the paved area f o u n d w i t h i n the source ( R e f s . 3; 4; 5). The
area of contaminated s o i l s was d e l i n e a t e d by c o m p a r i n g the s i t e so i l s a m p l e s to the s t a t i s t i c a l l y de t ermined
background arsenic c onc en tra t i on of 28.1 m g / k g and lead log h i s t o g r a m derived background of 413 m g / k g
( R e f . 8, p. 6-16 through 6-23). S a m p l e l o c a t i o n street addr e s s e s may be f o u n d u s ing the S a m p l e ID number
a n d R e f e r e n c e 1 6 , V a s q u e z B o u l e v a r d / I - 7 0 S i t e S o i l S a m p l e I d e n t i f i c a t i o n .
Three major s m e l t e r s have operated in the N o r t h Denver area over the years: Asarco or G l o b e , the Argo , and
the Omaha & Grant. Of the s e , the Omaha & Grant s m e l t e r was the nearest, l o ca t ed i m m e d i a t e l y to the west
of the s t u d y area ( R e f . 5, pp. 2-3, F i g u r e 1). C o n s t r u c t i o n on the G r a n t s m e l t e r was begun July 1882 and
by November of that year was in f u l l p r o d u c t i o n on 50 acres east of the S o u t h P l a t t e River and s ou th of the
present Denver C o l i s e u m ( R e f . 5 , pp. 2-3, F i g u r e 1; 17, pp. 142-148, 1 5 4 - 1 5 5 ; 18, p.38). At the t ime of i t s
b u i l d i n g , the Omaha & Grant S m e l t e r was c o n s i d e r e d "...the l a r g e s t and one of the most c o m p l e t e
e s t a b l i s h m e n t s for the t r ea tment of ores in the world." ( R e f . 18, p.38). Omaha & Grant used a 352 f o o t h i g h
s tack, the t a l l e s t in the U n i t e d S t a t e s a t the t ime , w i t h nine water j a c k e t b l a s t furnace s be low to h a n d l e a d a i l y
c a p a c i t y of up to 300 tons of ore ( R e f s . 18, p.38; 19, p. 1). From its o p e n i n g in 1882 u n t i l the s m e l t e r c lo s ed
in 1902, ores were smel t ed or r e f in ed ons i t e to e x t rac t c o p p e r , g o l d , l e a d , s i l v e r and zinc, a l t h o u g h the b u l k
of Omaha & Grant' s p r o d u c t i o n a p p e a r s to have been in lead s m e l t i n g ( R e f s . 17, pp. 142-148, 1 5 4 - 1 5 5 ; 19,
pp. 2, 3). In all s m e l t i n g proce s se s , i t i s not p o s s i b l e to c o m p l e t e l y s epara t e the desired metal f r o m the dross ,
and a p o r t i o n is l o s t in the s l a g , in the f l u e d u s t , and some in the exhaus t gases ( R e f . 20, p. 92). S o m e of the
m a j o r i m p u r i t i e s in lead b u l l i o n are g o l d , s i l v e r , c o p p e r , arsenic and zinc ( R e f . 20, p. 314). A wind rose of
the s t u d y area shows w i n d s come most o f t e n out of the we s t - s ou thwe s t over Omaha & G r a n t , and in to the
S w a n s e a and E l y r i a n e i g h b o r h o o d s ( R e f . 22 , F i g u r e 6).
Two a d d i t i o n a l s m e l t i n g and r e f i n i n g o p e r a t i o n s were located in t h i s area o f N o r t h Denver; the A r g o S m e l t e r ,
and the G l o b e S m e l t e r , l o ca t ed to the west and north west r e s p e c t i v e l y where o p e r a t i o n s s i m i l a r to those of
the Omaha & Grant took p l a c e ( R e f s . 5 , f i g u r e 1; 17, pp. 136-142, 148-154). In a d d i t i o n , t h i s area has
become qui t e i n d u s t r i a l and i s l o c a t e d at the i n t e r s e c t i o n of two m a j o r h i g h w a y s ( R e f . 14). T h e s e f a c t o r s
c o u l d have c o n t r i b u t e d to c o n t a m i n a t i o n pre s ent in the S w a n s e a and E l y r i a n e i g h b o r h o o d s .
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S E - C h a r a c t e r i z a t i o n of Area of Observed C o n t a m i n a t i o n
Area L e t t e r : A

Area H a z a r d o u s W a s t e Q u a n t i t y
H a z a r d o u s C o n s t i t u e n t Q u a n t i t y

C o n s t i t u e n t Q u a n t i t y
H a z a r d o u s S u b s t a n c e ( p o u n d s ' ) (Mass-S)__________________Reference

S u m :
H a z a r d o u s C o n s t i t u e n t Q u a n t i t y V a l u e ( S ) :

A r e t h e d a t a c o m p l e t e f o r h a z a r d o u s c o n s t i t u e n t q u a n t i t y f o r t h i s area? N o .

H a z a r d o u s W a s t e s t r e a m Q u a n t i t y
H a z a r d o u s Waste s tream_________Quanti ty (pounds)__________________References

N O T E V A L U A T E D
Sum:

H a z a r d o u s W a s t e s t r e a m Q u a n t i t y V a l u e ( W )
Are th e d a t a c o m p l e t e f o r hazardous was t e s t r eam q u a n t i t y f o r t h i s area? No.

HRS D o c u m e n t a t i o n Record V a s q u e z B l v d and 1-70
1 / 7 / 9 9 26 C00002259588



S E - C h a r a c t e r i z a t i o n o f Area o f Observed C o n t a m i n a t i o n
Area L e t t e r : A

V o l u m e
NOT E V A L U A T E D Dimens ion o f source ( y d 3 or g a l l o n s ) :

R e f e r e n c e s ( s ) :
V o l u m e A s s i g n e d V a l u e :

Area
Area of area of observed c o n t a m i n a t i o n (ft 2 ): 19,874,344

R e f e r e n c e ( s ) : 3,4,6,9
Area A s s i g n e d V a l u e : 100

Area H a z a r d o u s W a s t e Q u a n t i t y V a l u e
The t o t a l area of observed so i l c o n t a m i n a t i o n encompas s e s an e x p a n s e of 24,842,936 square f e e t ( R e f . 3,
T a b l e 5; Ref. 4); however, of t h i s area an e s t imat ed 4,968,592 square f e e t is paved. Per t a b l e 5-2 of the HRS
( R e f . 1) the hazardous waste q u a n t i t y i s d e t e rmined as f o l l o w s : 24,842,936 square f e e t - 4,968,592 square
f e e t = 19,874,344/34,000 = 584.54. S i n c e the hazardous waste q u a n t i t y l i e s between 100 and 10,000 then
the a s s igned hazardous waste q u a n t i t y f a c t o r va lue , per HRS T a b l e 2-6, i s 100.

Area of Observed Contaminat i on H a z a r d o u s W a s t e Q u a n t i t y V a l u e : 100
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S E - L e v e l o f C o n t a m i n a t i o n

Summary o f S i t e C o n t a m i n a t i o n
Level I S a m p l e s

S a m p l e I D : R e f e r t o S e c t i o n 5.0.1 o f t h i s H R S D o c u m e n t a t i o n Record f o r S p e c i f i c s a m p l e i d e n t i f i c a t i o n
numbers.

Refer ence for Benchmarks: Refer ence 2
H a z a r d o u s
S u b s t a n c e

H a z a r d o u s S u b s t a n c e
Concen tra t i on____

Benchmark
C o n c e n t r a t i o n Benchmark

A r s e n i c

Lead

84.3-28 l O m g / k g 0.43 m g / k g

none for SE route

C R S C
( R e f . 2, p. B-65)

N / A

Level I I S a m p l e s
Level n may be in f e rr ed in area between s a m p l e s e x h i b i t i n g Level I c o n t a m i n a t i o n as we l l as at all observed
release s a m p l e s for lead ( R e f . 1 , S e c t i o n 2.5.1, p. 5 1 5 9 3 and S e c t i o n 5.1.3, p. 51647).
S a m p l e I D H a z a r d o u s S u b s t a n c e
P l e a s e r e f e r to l eve l I and II s a m p l e s for the area of i n f e r r e d soil c o n t a m i n a t i o n . Lead and arsenic

H R S Documenta t i on Record
1 / 7 / 9 9 28

V a s q u e z Blvd and 1-70
CO0002259588



S E - R e s i d e n t P o p u l a t i o n T h r e a t

5 . 1 R E S I D E N T P O P U L A T I O N T H R E A T

S a m p l e I D
L o c a t i o n o f P o p u l a t i o n
R e l a t i v e t o Observed C o n t a m i n a t i o n

H a z a r d o u s S u b s t a n c e

Lead

Arsenic

Evidence
S t a t i o n L o c a t i o n N o .
D 4 4 1 9 J O B 1 6

D 4 6 9 0 C Y F 1 0

Laboratory S a m p l e I D N o .
9806050-1 1

9805025-94

Reference s

R e f s . 3, T a b l e 5; 13, p.
229; 6, p. 453
Refs . 3, T a b l e 5; 13, p.
4 5 ; 6 , p ^ 2 0 7

S a m p l e l o c a t i o n D 4 6 9 0 C Y F 1 0 i s on a r e s id en t ind iv idua l ' s p r o p e r t y and w i t h i n 200 f e e t o f th e pr imary
r e s i d e n c e ( R e f 13, p. 45). A n a l y s i s of t h i s s a m p l e i n d i c a t e d an arsenic c onc en tra t i on of 2810 m g / k g in
sur fac e s o i l s ( c o l l e c t i o n d e p t h < 2 f e e t bgs). From a t o ta l o f 368 s u r f a c e soil s a m p l e s ( a l l s a m p l e s c o l l e c t e d
f r o m < 2 f e e t bg s), more than 95 e x h i b i t e d arsenic c o n t a m i n a t i o n at l e v e l s mee t ing the c r i t e r ia for
s i g n i f i c a n c e above background, and 14 met the requirement s for s i g n i f i c a n c e above background r e g a r d i n g
l e a d . All o f t h e s a m p l e s were c o l l e c t e d f r o m r e s i d e n t i a l p r o p e r t i e s w i t h i n 200 l i n e a r f e e t o f t h e pr imary
re s idence ( R e f s . 3, 4, 13).

5.1.1 L i k e l i h o o d o f Expo sur e
The presence of arsenic and or lead c o n t a m i n a t i o n in c o n c e n t r a t i o n s m e e t i n g observed c o n t a m i n a t i o n
requirement s on r e s i d e n t i a l p r o p e r t i e s w i t h i n 200 f e e t o f the pr imary d w e l l i n g e s t a b l i s h e s a r e s id en t
p o p u l a t i o n threat for the site. Because no p r o p e r t y was greater in l e n g t h or w i d t h than 200 f e e t , all s a m p l e s
were w i t h i n th e target d i s t a n c e l i m i t ; in a d d i t i o n , f e n c i n g , l o c a l i z e d t o p o g r a p h y , and l a n d s c a p i n g and
maint enance prac t i c e s were used t o c o n f i r m t h e p r o p e r t y o w n e r ' s s t a t e m e n t s r e g a r d i n g t h e i r p r o p e r t y
boundar i e s ( R e f s . 1, S e c t i o n 5.1, p. 51646; 3; 4; 6; 8; 13; 16).

R e s i d e n t P o p u l a t i o n T h r e a t L i k e l i h o o d o f
Exposure F a c t o r C a t e g o r y V a l u e : 550

MRS D o c u m e n t a t i o n Record
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S E - T o x i c i t y

5.1.2 W a s t e C h a r a c t e r i s t i c s
5.1.2.1 T o x i c i t v
H a z a r d o u s S u b s t a n c e _ _ _ _ _ T o x i c i t v F a c t o r Value_______________________Reference
A r s e n i c 10,000 Ref . 2, Page B-2
Lead 10,000 R e f . 2, Page B-13

T o x i c i t y F a c t o r V a l u e : 10,000

HRS D o c u m e n t a t i o n Record V a s q u e z B l v d and 1-701 / 7 / 9 9 30 C00002259588



S E - H a z a r d o u s W a s t e Q u a n t i t y

5.1.2.2 H a z a r d o u s W a s t e Q u a n t i t y

Area L e t t e r
Area H a z a r d o u s
W a s t e Q u a n t i t y V a l u e

C o n s t i t u e n t Q u a n t i t y
Data C o m p l e t e ? ( Y e s / N o )

100 N / A
Sum of value s: 100

5.1.2.3 C a l c u l a t i o n o f W a s t e C h a r a c t e r i s t i c s F a c t o r C a t e g o r y V a l u e
10,000 X 100= 1,000,000 T o x i c i t y F a c t o r V a l u e x H a z a r d o u s

W a s t e Q u a n t i t y F a c t o r V a l u e : 1,000,000
The p r o d u c t o f t h e t o x i c i t y f a c t o r value (10,000) and th e hazardous waste q u a n t i t y f a c t o r v a l u e ( 1 0 0 ) y i e l d s
a waste c h a r a c t e r i s t i c s produc t of 1,000,000. F r o m Ref .1 , T a b l e 2-7, t h i s range r e s u l t s in an as s igned waste
c h a r a c t e r i s t i c s f a c t o r ca t egory value of 32 for the 1-70 and V a s q u e z area.

H a z a r d o u s W a s t e Q u a n t i t y F a c t o r V a l u e : 1,000,000
W a s t e C h a r a c t e r i s t i c s F a c t o r Cat egory V a l u e : 32

H R S D o c u m e n t a t i o n Record
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S E - R e s i d e n t I n d i v i d u a l

5.1.3 TARGETS
5.1.3.1 R e s i d e n t I n d i v i d u a l

Area Let t er: A
Level of C o n t a m i n a t i o n : Level I
T h e r e are 95 r e s i d e n t i a l soil s a m p l e s tha t e x h i b i t l e v e l I arsenic c o n t a m i n a t i o n w i t h i n the 1-70 and V a s q u e z
s t u d y area. T h e s e s a m p l e s d e l i n e a t e an area of observed soil c o n t a m i n a t i o n and document the presence of
Level I soil c on taminat ion at each res idence. T h e s e s a m p l e s were all c o l l e c t e d on the r e s i d e n t individual' s
p r o p e r t y and w i t h i n 200 l i n e a r f e e t of the r e s id ence; t h e r e f o r e , a r e s i d en t i n d i v i d u a l f a c t o r of 50 is a s s igned
(Ref. 1 , S e c t i o n 5.1.3.1, p . 51647).
Ref er enc e: 3; 4; 13; 16

R e s i d e n t I n d i v i d u a l F a c t o r V a l u e : 5 0

HRS D o c u m e n t a t i o n Record V a s q u e z Blvd and 1-70
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S E - R e s i d e n t P o p u l a t i o n

5.1.3.2 R e s i d e n t P o p u l a t i o n
5.1.3.2.1 Level I C o n c e n t r a t i o n s

R e s i d e n t I n d i v i d u a l s
Area Letter____________________(Residences___County M u l t i p l i e r _ _ _ _ _ T o t a l )
A 95 2.17 206.15
Reference: 3, 4, 10

Sum of i n d i v i d u a l s s u b j e c t to Level I c o n c e n t r a t i o n s : 206.15
A n a l y s i s f r om r e s i d e n t i a l s u r fa c e soil s a m p l e s c o l l e c t e d f r o m the 1-70 and V a s q u e z s t u d y area i n d i c a t e th e
presence of arsenic e x c e ed ing the cancer risk s creening c o n c e n t r a t i o n at 95 re s idence s ( R e f s . 2, p. B-65; 3,
T a b l e 5). U . S . Department of Commerce, Bureau of Census d a t a ( R e f . 10, p. 43) i n d i c a t e s t h a t there are an
average of 2.17 i n d i v i d u a l s per r e s idence in Denver C o u n t y and 2.72 i n d i v i d u a l s per r e s idence in A d a m s
County . The Denver County m u l t i p l i e r was a p p l i e d to all re s idences to generate a more con s erva t iv e value.
Based on the s e f i g u r e s , UOS c a l c u l a t e d a t o t a l of 206.15 i n d i v i d u a l s s u b j e c t to Level I arsenic
concentrat ions . S i n c e these i n d i v i d u a l s are s u b j e c t to l e v e l I c o n t a m i n a t i o n , the a p p r o p r i a t e f a c t o r value i s
d e t e r m i n e d by summing the i n d i v i d u a l s s u b j e c t to Level I c o n t a m i n a t i o n and m u l t i p l y i n g by 10 ( R e f . 1,
S e c t i o n 5.1.3.2.1, p . 5 1 6 4 7 ) y i e l d i n g a t o t a l f a c t o r value o f 2062.

5.1.3.2.2 Level II C o n c e n t r a t i o n s
R e s i d e n t I n d i v i d u a l s

Area Letter______________________(Residences____County M u l t i p l i e r _ _ _ _ _ T o t a l )
A 764 2.17 1657.88

Sum o f i n d i v i d u a l s s u b j e c t t o Level II c o n c e n t r a t i o n s : 1657.88
T h e r e are an a d d i t i o n a l 14 r e s idence s e x h i b i t i n g an observed release for lead but cannot be cons idered for
Level I c o n t a m i n a t i o n as there is no benchmark a v a i l a b l e for l ead for the S o i l Expo sur e route. UOS
conducted a house count f rom the a v a i l a b l e CIS map d e p i c t i n g the areal extent of soil contaminat ion (Ref.
4). There are a p p r o x i m a t e l y 750 houses ( e x c l u d i n g those a l r e a d y s u b j e c t to Level I arsenic and Level n lead
c o n t a m i n a t i o n ) present w i t h i n the area of observed soil c on tamina t i on . T h e s e houses do not meet the criteria
for e v a l u a t i o n s u b j e c t to Level I c o n t a m i n a t i o n ; however, t h e i r presence w i t h i n the i n f e r r e d area of soil
con taminat i on could i n d i c a t e that they are s ub j e c t to Level n c onc en tra t i on s ( R e f . 1, S e c t i o n 5 .1 , p. 51646).
U . S . D e p a r t m e n t of Commerce, Bureau of Censu s d a t a ( R e f . 10, p. 43) i n d i c a t e s that there are an average
of 2.17 i n d i v i d u a l s per re s idence in Denver C o u n t y and 2.72 i n d i v i d u a l s per re s idence in A d a m s County .
The Denver C o u n t y m u l t i p l i e r was a p p l i e d to al l r e s idence s to generate a more conservat ive value.

Level I C o n c e n t r a t i o n s F a c t o r V a l u e : 2062
Level II Concentra t i on s F a c t o r V a l u e : 1658
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S E - W o r k e r s

5.1.3.3 Workers
Area Letter____________________Number of Workers
A Not E v a l u a t e d
Reference:

T o t a l workers: 0
5.1.3.4 Resources
Resource D e s c r i p t o r ( s ) : Ther e is no commercial agr i cu l ture , s i l v i c u l t u r e or commercial l i v e s t o c k p r o d u c t i o n
or g r a z i n g w i t h i n the area of observed c o n t a m i n a t i o n .

Worker s F a c t o r V a l u e : 0
Resources F a c t o r V a l u e : 0
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S E - T e r r e s t r i a l S e n s i t i v e Environment s

5.1.3.5 T e r r e s t r i a l S e n s i t i v e Environments
T e r r e s t r i a l

Area Letter________________Sensitive Environment_________________Value
A N o n e Documented 0

L i k e l i h o o d o f expo sure f a c t o r ca t egory value ( L E ) : 550
W a s t e c h a r a c t e r i s t i c s f a c t o r category value ( W C ) : 32
T e r r e s t r i a l s e n s i t i v e env i ronmen t s value ( E S ) : 0
Produc t (LE x WC x ES): 0
(LE x WC x E S ) / 8 2 , 5 0 0 : 0

V a l u e of EC: 0

Terres tr ia l S e n s i t i v e Environments F a c t o r V a l u e : 0
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S E - N e a r b y P o p u l a t i o n T h r e a t

5 . 2 N E A R B Y P O P U L A T I O N T H R E A T
5.2.1 L i k e l i h o o d o f Expo sur e
5.1 .1 .1 A t t r a c t i v e n e s s / A c c e s s i b i l i t y
Area Letter________________Descriptor(s) for Area__________________Value
N E A R B Y P O P U L A T I O N W A S C O N S I D E R E D B U T N O T S C O R E D 0

A t t r a c t i v e n e s s / A c c e s s i b i l i t y F a c t o r V a l u e : 0
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